Abstract Heterogeneity of re-offending patterns was studied in a group of 287 male early onset offenders who were first arrested before age 12. By combining data on the frequency and severity of offending as registered by the police over a 5-year follow-up period, three delinquent trajectories were identified; low, escalating, and high level re-offenders. Predicting group membership by individual and environmental characteristics known to the police at the time of the first arrest proved difficult. Compared to low level re-offenders, escalators were older and more often came from disadvantaged neighborhoods. High level re-offenders were also older at onset, more often had a non-Western ethnic background, and initially committed more vandalism. Furthermore, at the first police encounter, the police reacted more severely towards those who later became high level re-offenders. Finally, high and escalating re-offenders more often had other adverse outcomes, such as criminal victimization and Child Welfare Agency involvement.
Introduction
Childhood onset delinquents are known to be at high risk for developing persistent and serious offending careers (Loeber and Farrington 2000; Espiritu et al. 2001; Moffitt 1993; Krohn et al. 2001 ). Specifically, a police arrest during childhood was shown to predict frequent and persistent reoffending (Snyder 2001; Krohn et al. 2001) . Still, despite indications of continuity, discontinuity is substantial as well, as not all childhood arrestees grow up to be persistent offenders . In order to better target early intervention efforts at those who carry the highest risk of prolongation, factors within the subgroup of childhood onset delinquents that help to classify future persisters from desisters and non-recidivists need being identified. To this end, this study investigates recidivism over a 5-year followup period in a sample of juveniles first arrested by the Dutch police under the age of 12.
1 Our aim is to examine whether distinct delinquency trajectories can be identified based on the frequency and severity of offending and to examine whether these trajectories can be predicted by the child's individual and environmental risk factors and offence characteristics as registered by the police.
Developmental Theories on Early Onset Delinquency
While most youths seem to only temporarily engage in delinquency during adolescence and refrain from committing more serious offences, a small proportion (6-7%) persists in offending well beyond adolescence. This group offends at a high rate and commits serious crimes, all too often interpersonal violence (Moffitt 1993 ). An early onset of antisocial behavior is an important risk factor of such persistent, high frequency and serious delinquent trajectory (Moffitt 1993; Loeber and Farrington 2001; Patterson et al. 1998; Lahey and Waldman 2005) . Only recently, academics have started focusing on subgroup specific delinquent trajectories and related individual and environmental differences within the early onset offender group. While some developmental theories delineate an etiologically distinct subgroup of early onset offenders (Moffitt 1993; Patterson 1996) , others argue that a higher risk of chronic offending in this early onset group results from a higher prevalence of and a longer exposure to risk factors (e.g. Loeber et al. 1998; Gottfredson and Hirschi 1990) .
In what is currently one of the most referenced developmental typologies of offending, Moffitt (1993) asserts that an early onset of antisocial behavior results from a combination of neuropsychological difficulties and inadequate parent-child interaction. Given that early onset delinquency does not originate from peer group dynamics, these youths are more likely to engage in solo-as opposed to group-offending. In later elaborations of the taxonomic model, Moffitt et al. (2002) distinguished early onset high level chronics from low level chronics, while both groups show prolonged delinquent involvement, severity is at different levels. Isolating pathologies such as depression are expected to differentiate both groups, with the low level group carrying most problems. On the whole, high levels of individual impairment of children on either of these persistent trajectories predispose them to disproportionately engage in serious and person-orientated offending.
Similarly distinguishing childhood and adolescence onset delinquents Patterson et al. (1998) described disruptive family processes as a major cause of early onset offending. Such processes lead to childhood antisocial behavior and shape peer interaction patterns in late childhood and adolescence. Disruptive peer processes and engagement with antisocial peers increasingly lead to offending outside the home and eventually to chronic offending (Patterson 1996; Patterson et al. 1998) . Contrary to Moffitt's taxonomy, the Patterson typology thus expects early onset persistent offenders to mainly engage in group offending. Finally, Lahey and Waldman (2005) expect those children showing childhood onset problem behavior but living in more adaptive social environments to improve during childhood and not to be at high risk of developing persistent and serious delinquent trajectories.
Among the dimensional theories of offending, the developmental pathway model of Loeber et al. (1998) focuses on offence specific pathways which lead to distinct forms of serious offending. Serious offending at an earlier age indicates being further along a developmental pathway and therefore being at higher risk of persisting in serious offending. In contrast, Gottfredson and Hirschi (1990) do not predict that frequent offenders will be more likely to become serious offenders than less frequent offenders. Finally, there are developmental theories that stress offenders' behavioral plasticity and the influence of endogenous factors on the development of their criminal careers (Sampson and Laub 2005; Thornberry and Krohn 2001) . Under the assumption that occurrences of these contextual changes are to a considerable degree independent of the child's individual characteristics, these authors seriously question the value of individual risk factors in a priori predicting longterm delinquent development (Sampson and Laub 2005) .
Prior Research on Early Onset Re-offending
While an early onset was found to be associated with later delinquency (for a review see: Loeber and Farrington 2001) , few studies have specifically focused on differences in outcomes among early onset offenders. This may carry relevance, as a considerable proportion of early onset children was reported to desist in adolescence (e.g. Raine et al. 2005; Stouthamer-Loeber et al. 2008; Moffitt et al. 2002) . Further, these studies defined subgroups of offenders a priori based on existing theories, possibly overlooking naturally occurring subgroups. With the advance of latent growth curve models in developmental criminology, more recent studies were able to identify several longitudinal delinquent trajectories (see Piquero 2008 for a review). The few studies that included both childhood and adolescent offending were able to identify trajectories generally referred to as: (1) a group of early onset sporadic offenders; (2) a group of early onset persisters or chronics; and (3) a group of early onset desisters (Odgers et al. 2007; Chung et al. 2002; Fergusson and Horwood 2002; Nagin and Tremblay 1999) . However, only Chung et al. (2002) used offending as a measure of childhood antisocial behavior, while others used parent and/or teacher reports of conduct problems or aggression (Odgers et al. 2007; Nagin and Tremblay 1999; Fergusson and Horwood 2002) . In addition, all of these studies focused on offending trajectories as occurring in the general population instead of re-offending trajectories in a population of known early onset offenders. Since the overall proportion of early onset offenders in the general population is low, this may have precluded meaningful differentiation within early onset offenders subgroups. Notwithstanding these limitations, findings do seem to suggest that distinctive subgroups of early onset offenders can be identified.
Risk factors differentiating among subgroups of early onset offenders are, however, scarce and inconsistent. For instance, some studies found no early childhood differences between persisting and desisting offenders with regard to individual and environmental characteristics (Moffitt et al. 2002; Chung et al. 2002) . Other studies found early onset re-offenders as compared to desisters and sporadic reoffenders to originate more often from dysfunctional families residing in adverse urban neighborhoods (e.g. Odgers et al. 2007; Fergusson and Horwood 2002; Patterson et al. 1998; Farrell et al. 2005) .
Studies on the predictive value of first offence characteristics of early onset offenders have also been inconclusive. For instance, although an early age of onset seems to be predictive of frequent and severe adolescent re-offending within a population of childhood onset offenders (Piquero and Chung 2001; Broidy et al. 2003; Chung et al. 2002; Lipsey and Derzon 1998) , this finding did not hold for official violent re-offending ). In addition, although numerous studies have stressed the predictive value of childhood interpersonal violence, some studies have shown childhood non-serious (covert) delinquent acts to be equally predictive of re-offending (Broidy et al. 2003; Chung et al. 2002; Lipsey and Derzon 1998) . Although some probable risk factors have been identified, additional studies using various samples are warranted to further establish and generalize their value.
Finally, children following distinct re-offending trajectories may differ in other detrimental outcomes that further limit the potential to develop into healthy functioning individuals. In adolescence, serious and persistent offenders are at heightened risk to become victims and witnesses of violence themselves, show higher rates of status offences, and experience individual and family difficulties (e.g. Loeber and Farrington 2001; Lauritsen et al. 1991) . On the other hand, Moffitt et al. (2002) found no differences in other negative outcomes such as psychosocial difficulties and unemployment in late adolescence and early adulthood between high-frequent and low-frequent persistent childhood onset offenders. To our knowledge, no other studies specifically looked into differences in adolescent detrimental outcomes between subgroups of early onset offenders. If offending trajectories of childhood onset delinquents are indeed related to these detrimental outcomes, this would further underline the importance of an early identification of childhood delinquents at risk of progressing along the persistent pathway.
Focus of the Current Paper
The current research expands upon the literature on juvenile delinquency in a number of ways. First, this study will specifically focus on patterns of recidivism in juveniles who were first arrested below age 12, which constitutes the age of legal responsibility in most European countries. Until now, studies using police data mostly pertain to juveniles that have already reached the age of criminal responsibility. The Dutch police registration system includes children of all ages, which allows focusing on the youngest group. Second, this study's starting point is children who have already been arrested, which gives us the opportunity of sub-classifying developmental pathways within the group of early onset delinquents. As most studies and theories are based on general population samples, factors differentiating persistent form desisting delinquents cannot be assumed to similarly predict outcome within the early onset offender group. Finally, prior studies that do focus on high risk youth are often limited in other ways, for example by only pertaining to white, lower class delinquents.
Building on prior theory and research, this paper first examines whether distinct delinquency trajectories can be identified using re-arrest data of a sample of boys who were arrested for the first time before reaching the age of 12.
Next it addresses the extent to which these delinquency trajectories are differentially predicted by individual risk factors and characteristics of the delinquent act at onset. Finally, we test whether other adolescent outcome markers, such as out-home placement, criminal victimization, and domestic problems, differ between youths following different delinquency trajectories. Based on Moffitt's taxonomy and other typological theories, we expect that at least three trajectories can be identified within our sample of early onset delinquents: (1) a high level persistent group, which is expected make up a much larger share of the sample compared to that found in prior population studies due to the high risk nature of the current sample; (2) a low level chronic group, equally persistent in delinquency, but at significantly lower frequencies; and (3) a low level or desisting trajectory of children who were only arrested once as a child without it leading to a delinquent career. Compared to their persistent counterparts, these desisting childhood onset delinquents are expected to originate from more adaptive, higher status environments.
Delinquent trajectories of persistent childhood onset offenders are hypothesized to contain serious as well as person orientated offences, while childhood violence is expected to predict chronicity. In addition, childhood solo-as compared to group offending is expected to be a risk factor for persistence in delinquency. Due to processes of cumulative disadvantage, persistent groups are expected to show higher levels of detrimental outcomes during adolescence.
Method

Participants
Subjects were 287 boys below age 12 who were registered for the first time by the police for committing an offence in the first few months of 2000 (Utrecht and GelderlandMidden police districts) or the first few months of 2001 (Rotterdam-Rijnmond police district). Mean age at first police encounter was 10.04 (SD=1.16), with an age range between 5.01 and 11.99 years. An offence was defined as behavior that could have been prosecuted or fined if displayed at the age of 12 years or older. Local police registration systems were used for this purpose, as individuals of all ages are registered by local police in the Netherlands. In order to include children from both urban and rural regions, three different police regions in The Netherlands were sampled (127 childhood arrestees from the predominantly urban Rotterdam-Rijnmond region, 76 from the combined urban-rural Utrecht region, and 84 from the predominantly rural Gelderland-Midden region).
Procedure
In order to include all first-time registered delinquent children, registrations of juveniles below the age of 12 were manually checked to determine eligibility.
Children not yet legally admitted to the Netherlands were excluded because follow-up may be hampered due to high mobility (moving is frequently ordered by authorities) and possible extradition during the follow-up period. For all eligible children, various registration systems were checked on variables of interest, including local police records, Child Welfare Agency (Raad voor de Kinderbescherming) records and records of the Dutch agency responsible for diversion projects (Bureau Halt). Data were gathered until March 2005. As a result the maximum follow-up differed between those included from 2000 and those included from 2001. Ninety-two percent were followed up for at least 4.5 years and 62.5% for at least 5 years. The study was officially approved by the Dutch Ministry of Justice.
Dependent Measures
Frequency of Re-offending
Frequency of re-offending was based on all offending behavior registered by the police. This also included information on offending behavior in which the specific role of the subject was less clear (e.g. as a member of a group that displayed offending behavior), registration of reports by third parties (e.g. school reports on violent thefts that were dealt with by the school), unsuccessful attempts at offending, and finally highly suspicious behavior (e.g. repeatedly hanging around at parking lots that had recently had cars broken into). Frequency was computed per half year period after the first arrest.
Combined Frequency and Seriousness Measure
Although frequent offenders are generally serious offenders, some frequent offenders are not serious offenders while some serious offenders are not frequent offenders (Tolan and Gorman-Smith 1998) . Including measures of offense seriousness allows researchers to distinguish among offenders who have engaged in a moderate number of offenses by taking into account the gravity of each offense from those who offended often but with minor severity (Chung et al. 2002; Hoeve et al. 2007 ). Although a combined measure has its own limitations, for instance a score of 8 at a particular time period could be achieved by (a) eight level 1 offenses or (b) two level 4 offenses, we feel using a combined measure adds value to the analysis. Using either only count data or seriousness scores would in our eyes unjustly exacerbate differences between these two offence patterns. Therefore, a combined measure of frequency and seriousness was created by computing a sum score of the seriousness assigned to every registration of the individual per half year period. In order to assign a level of seriousness to every registration, a classification of Seriousness of Early Police Registration (SEPR) was developed. The SEPR is an adaptation of the General Level of Seriousness Classification as developed by Loeber et al. (2008) . The following adaptations from the original classification were made: (1) verbal aggression, and all non-victimizing delinquent behavior (such as trespassing, and using fire crackers outside the legally appointed period of time) were added to the classification and scored as level 1. (2) Mild aggression such as threat of bodily harm was added to the classification and scored as level 2. (3) Physical fighting without and with bodily harm was added and scored at levels 3 and 4, respectively.
This resulted in five levels of seriousness in the SEPR: If a specific police registration included behaviors of different degrees of seriousness, the behavior that scored highest on the SEPR was used to define the registration seriousness level. Although inter-rater consensus was high (ICC=0.84 in a two way mixed effect model with absolute agreement), consensus scores from the consensus meeting were used for further analyses to maximize reliability.
Predictors
First Offence Characteristics
First offence characteristics included were type of offending, seriousness, co-offending, and intervention by the police. Type of offending was classified into violence (19.2%), theft (23.3%), property damage (35.2%), and mischief (22.3%). Mischief consisted of behavior that was aimed at annoying others and at rule breaking without explicit intent to victimize others (e.g. driving without a helmet and trespassing). Violent offences included both verbal and physical violence. Co-offending was defined as offending with at least one other person. Age differences between subject and co-offenders were dichotomized into older co-offenders (≥4 years older) versus the rest.
Intervention by the police was based on police reports and divided into intervention with the child and intervention with the parent. Regarding interventions with the child: -First, no intervention was defined as the child not having been in contact with the police, e.g. because the police record was based on a report of theft by the school and the school itself had handled the case. -Second, the child could have been stopped and warned by the police on the street. -Third, the child could have been taken to the police station.
Regarding follow-up with parents: parents could either have been notified by the police of the behavior of their child or not. After a police encounter, children below age 12 can be sent to a voluntary program (STOP) provided by the Dutch agency responsible for diversion projects. The diversion project's records were checked for STOP programs carried out following the first police encounter.
Socio-demographics
According to the Dutch definition, a child has a non-Western ethnic background if the child himself or one of his parents is born in a non-Western country (de Heeten and Verweij 1993) . Non-Western ethnicity in this study was based on country of birth of the child (if not the Netherlands) or on family name because names of most non-Western minority ethnic groups are easily recognizable. When a specific family name was common both in the Netherlands and in a foreign country, ethnicity was scored as 'unknown'. Since intercultural marriages of a foreign woman with a Dutch man (in which case the child is likely to have a Dutch family name) are rare, this method will be accurate in the vast majority of the cases (Statistics Netherlands 2001).
2
Neighborhood Characteristics
Postal codes were used to determine the SES and urbanization level. The postal code classification of SES is available in quintiles based on mean income, employment, and education (Knol 1998 ; Social and Cultural Planning Office of the Netherlands 2002). For this study, the scores were dichotomized into a low SES variable by contrasting 1-2 to 3-5.
Urbanization level data from Statistics Netherlands (2006) are based on the number of households per km 2 : ranging from Level 1 'no-urbanization: less than 500 households per km 2 ' to Level 5 'very high urbanization: 2,500 or more households per km 2 '. For this study, the scores were dichotomized into a high urbanization variable by contrasting levels 4-5 to 1-3.
Victim or Witness Registrations and Child Welfare Agency involvement
Local police reports on being victimized or witnessing a crime and reports on domestic problems and status offences (e.g. running away) were included. Four dichotomized variables were constructed: victim of delinquency outside the home, witness to delinquency outside the home, reports on domestic problems, and reports on status offences.
In addition, The Child Welfare Agency database was searched for any civil law reports regarding the (threatened) development of the juvenile. The reports can be based on negative family circumstances such as domestic violence, on behavioral problems of the child, or on a combination of both. Since the aim is to study co-occurring detrimental outcomes, files based solely on delinquent behavior as reported by the police were excluded.
Statistical Analyses
We use a semi-parametric group-based model to describe the course of police contacts across age for our sample.
Conventional growth curve models describe developmental variation in terms of variance around the average growth within the population. This approach makes intuitive sense when describing unidirectional patterns of growth like vocabulary expansion in toddlers, but is less suited when development is believed to be more multifarious. Groupbased models on the other hand approximate individual developmental variation by a number of discreet groups. As in growth curve models, the outcome variable is linked to age by some polynomial function, but unlike growth curve models, the group-based model allows the parameters of this function to vary freely across groups so that the estimated course of development for each group can be very different both in level and time path. In addition to the trajectories themselves, the group-based model produces a probability of membership for each of the distinguished trajectory groups for each individual in the sample.
3 These probabilities can be used for descriptive purposes by assigning each individual to the trajectory group for which his posterior probability of group membership was highest. The Bayesian Information Criterion (BIC) can be used as a formal indicator of the optimal number of groups so that no a priori assumptions on this point are necessary. High classification accuracy when assigning individuals to trajectory groups-as is indicated by the average probability of class membership across all individuals assigned to each class approaching 1-also indicates the model fits the date well. Nagin (2005) mentions additional criteria that can be used to assess model fit. Finally, the group-based model can be augmented to include multiple risk factors thought to be associated with the probability of trajectory group membership. The association of these risk factors with trajectory group membership is estimated jointly with the trajectories themselves, so that uncertainty in trajectory membership is taken into account.
Here, group-based modeling as first developed by Nagin and Land (1993) was applied using the SAS-macro (Jones and Nagin 2007) . 4 A quadratic function was used to link information on police contacts to age. We estimated models from one to eight groups. Models were estimated for the dependent variables 'frequency' and 'frequency times seriousness'. In order to test whether the registrations in which the specific role of the subject was not clear did not substantially alter the identified models, models were also conducted for re-arrest data only. These analyses produced a similar result with the combined models having more statistical power. Therefore only the models including all registrations of offending were described in the "Results" section. Given the age of the sampled youths, incarceration was rare and of short duration, so it was not controlled for in the analyses.
As described above, the association of risk factors with trajectory group membership was estimated jointly with the trajectories themselves, so that uncertainty in trajectory membership is taken into account. This procedure uses a reference group against which all other groups are compared. Here, the re-offender group that was lowest in seriousness and frequency of offending was taken as the reference group. As post hoc analyses, Wald tests were run to test for differences between the other groups. Finally, in order to test for differences between groups in co-occurring adverse outcomes, χ 2 tests were conducted. Post-hoc bivariate group comparisons using χ 2 were conducted at the 0.05 significance level. For this purpose, all subjects were assigned to the trajectory group of their highest probability. SPSS 12.0 was used for these analyses.
Results
Re-offending Trajectories
Using the trajectory method, we were able to assess whether early onset offenders follow distinct trajectories of police registered re-offending. First, using frequency of re-offending as the response variable and using the BIC criterion to identify the optimal fit, a three trajectory model was found to best describe the data ( Fig. 1 and Table 1 ). The average posterior class membership probabilities for this three-class solution ranged from 0.91 to 0.93, indicating good model fit. 5 The first trajectory group consisted of children who did not or only sporadically re-offend during the follow-up period. This low level re-offending trajectory group was estimated to make up 64.8% of the sample. The second trajectory group showed an upward slope in recidivism frequency during the follow-up period. This escalating trajectory group was estimated to make up 30.0% of the sample. On average, escalators were reregistered by the police more than seven times during the 5-year follow-up. Escalators were predominantly registered for theft offences. Finally, a small proportion of the sample (5.2%) consisted of highly frequent recidivists, averaging over 19 police contacts during the 5-year follow-up. Boys on this trajectory-which was labeled 'High'-were disproportionately registered for violent offences.
Next, each boy was assigned to a trajectory based on his maximum posterior group membership probability score in 3 The reader is referred to Nagin (1999, p. 149) on the way to calculate these group membership probabilities. 4 For a more detailed account of these models we refer to Nagin (2005) . 5 Other fit criteria, like the BIC Log Bayes Factor Approximation and OCC also indicated the model to fit the data well.
order to create profiles for the 'average' individual following a trajectory characterized by each group. The mean level of offending severity was 2 (minor offending) in all three trajectory groups. However, on average, low level re-offenders peaked at a severity of 2, escalating offenders peaked at a severity of 3 (moderate offending), and high level re-offenders peaked at a severity of 4 (serious offending) during their offending career.
We then fitted a group-based model using the combined frequency-seriousness measure of offending as the response variable. As was the case with the frequency only model, the BIC criterion indicated that a three-group model best fitted the data ( Fig. 1 and Table 1 ). In the frequencyseriousness model, the average posterior probability of class membership for this three-class solution ranged from 0.87 to 0.94, indicating a good model fit. Although group size differed slightly compared to the frequency-only model, similarly shaped trajectories were identified in the frequency-seriousness model: a low level (68.3%), an escalating (24.7%), and a high level (7.0%) re-offender trajectory. Mean frequencies were similar in the combined frequency-seriousness trajectories as compared to the frequency-only trajectories, as were offence type distributions. However, including seriousness into the response variable resulted in an increase of the mean seriousness level of offending in the high group from level 2 to level 3 (Table 1) .
The identification of similarly shaped trajectories does not necessarily imply that all individuals stayed in the same trajectory when taking into account seriousness in addition to frequency of offending. Although overall most children (90.6%) remained in the same trajectory, 16.3% of the escalating frequency and 13.3% of the high level frequency group moved to a lower level trajectory group when taking into account seriousness. These were children who offended at a relatively frequent but mostly non-serious level. Finally, 8.1% of the escalators in the frequency-only model moved to the high level re-offending trajectory when seriousness was included in the response variable, indicating that these children-though infrequently-were committing relatively serious offences at a young age.
Predictors of Re-offending Trajectories
Compared to the total population of 7-12 year olds in the three studied police regions, first time arrestees were relatively more often residing in highly urbanized neighborhoods (60.3% versus 51.4%), low SES neighborhoods (62.8% versus 39.2%), and were more often of non-Western origin (46.2% versus 19.2%). The overrepresentation of non-Western children it is not solely caused by more nonWestern children residing in highly urbanized regions as within highly urbanized neighborhoods non-Western offenders are relatively overrepresented as well (64.1% versus 28.9%). Table 2 shows the prevalence of the different risk factors by trajectory group. For the frequency-only model, significant group differences were found in SES neighborhood status (χ 2 =8.882(2), p<0.05, mean age of onset (F=7.128 (2), p<0.01), and the presence of family members as cooffenders at the initial offence (χ 2 =11.578(2), p<0.01). Post hoc group comparisons revealed that escalators more often resided in low SES neighborhoods, were older at first arrest, and less often had family members as co-offenders at the initial offence than children in the low re-offender trajectory group. Post hoc analyses also showed a difference between children in the high trajectory group and the other two trajectory groups in type of initial offence. For the combined seriousness-frequency model, significant group differences were found in SES neighborhood status (χ 2 =6.925(2), p<0.05), mean age of first arrest (F=5.722 (2), p<0.01), the presence of family members as cooffenders at the initial offence (χ 2 =6.720(2), p<0.05), and notification of parents by the police after first arrest (χ 2 =8.524(2), p<0.05). Although age of onset and prevalence of low SES status were similar in both escalating and high level re-offenders, post-hoc comparisons were only significant for the escalators compared to the low level re- Individuals were assigned to the group of highest probability to compute prevalence NA overall tests not available due to low expected count in cells, a p<0.01 difference between low and escalating, b p<0.01 difference between low and high, c p<0.01 difference between escalating and high *p<0.1; **p<0.05; ***p<0.01 using χ 2 for the categorical and ANOVA for the continuous measures offenders. Further, compared to parents in the low level group, parents in the escalating group were less often notified while parents in the high level trajectory group were more often notified of the initial arrest. Table 3 shows results from the multivariate analysis in which risk factors were added to the group-based model. Individual predictors differentiated somewhat better among the trajectory groups when using the combined frequency-seriousness outcome measure than when using the frequency-only outcome measure. For both outcome measures, escalating re-offenders were older and more often resided in low SES neighborhoods compared to low level reoffenders-the latter more outspoken in the frequencyseriousness model. High level re-offenders only differed from low level re-offenders in the combined frequencyseriousness trajectory in that they were somewhat older and more often of non-Western ethnic background.
Different first offence characteristics differentiated between the low and escalating level offenders in the frequency-only and in the combined frequency-seriousness trajectories (see Table 3 ). In the frequency-only trajectory, escalators more often committed their first official offence with older co-offenders and without family. In addition, they more often committed property damage compared to rule breaking offences. However, in the combined frequencyseriousness trajectory, the only difference between low level re-offenders and escalators was the higher prevalence of family as co-offenders in the low level trajectory group. Having a family member present was rare in all three groups. It was even non-existent in the high level group, resulting in the substantial standard errors in the model. Regarding differences with the high level re-offenders, in the frequency-only trajectory, first offence characteristics did not differentiate high level offenders from the other two groups, while in the frequency-seriousness trajectory property damage was more common in the high level group compared to the low level and escalating groups.
The intervention by the police after the first offence differentiated well among the frequency-seriousness trajectories, but only poorly for the frequency-only trajectories (Table 3 ). In the frequency-seriousness trajectories, the escalating group was characterized by having their parents less often notified and the youths not officially being reprimanded or taken to the police station. On the contrary, escalating re-offenders were more often referred to a voluntary diversion project. Furthermore, compared to both other trajectory groups, high level re-offenders were more often reprimanded and taken to the police station, and their parents were more often notified by the police.
Co-occurring Detrimental Outcomes
As Table 4 shows, the more serious the trajectory, the more common other adverse outcomes were, with highest rates of adverse outcomes in the high re-offender trajectory group. In the frequency-only trajectory, over half of the high reoffender trajectory group was known to the police for street violence victimization or for status offences such as truancy, running away, or substance use. One third was registered in relation to domestic problems, and over one quarter for witnessing street violence. In the combined frequency-seriousness model, prevalence rates were lower, but remained higher than those of the low level and the escalating trajectory groups (see Table 4 ). Child Welfare Agency records paint a similar picture, with high level re-offenders showing higher rates of overall problematic functioning than both other trajectory groups and the escalating trajectory group showing higher rates than the low level re-offender trajectory group. In contrast to the police records, there was little difference in prevalence rates of Child Welfare Agency records among the trajectory groups as identified by frequency-only or by the combined frequency-seriousness measure of re-offending. Over half of the boys in the high level offender group were known to the Child Welfare Agency because of individual child or family problems not directly related to the offending. One third was placed under custody of a guardian, while one fifth was placed outside the home at some point during follow-up. Although prevalence rates were lower in the escalating and low re-offender trajectory groups, they were still high compared to the normal Dutch population, as the prevalence rate of juvenile custody placement in the general population is 0.07% (Ploegmakers et al. 2005) .
Discussion
Examining recidivism in juveniles with a first police arrest prior to the age of 12, this study identified three reoffending trajectories: low level, escalating, and high level re-offenders. These three trajectories were independently identified with two different re-offending outcomes, one focusing on frequency only and the other on frequency combined with seriousness. Despite the high-risk nature of our sample nearly two-thirds of the sample either desisted completely or only re-offended at a sporadic and non-serious level after their initial police contact. This finding greatly qualifies the popular notion that an early start inevitably results in a prolonged and escalating criminal career. The remaining third of the sampled boys were registered repeatedly over the next 5 years, with a small proportion of boys recidivating at a very high frequency/seriousness level-averaging four police registrations per year.
Within the limits of the follow-up period of the study, the high level re-offending trajectory seems to resemble Moffitt's persistent offender group and Patterson's early starter group in frequency, seriousness and proportion of violent offences. Surprisingly, the prevalence rates of high level re-offenders in this study were similar to the Individuals were assigned to the group of highest probability to compute prevalence a p<0.01 difference between low and escalating, b p<0.01 difference between low and high, c p<0.01 difference between escalating and high *p<0.1; **p<0.05; ***p<0.01 prevalence rates found in the general population. One reason for this could be that the escalating group distinguished in the current sample would also have been regarded as high level offenders in the general population. The escalating group accelerated in official offending around age 12, an age which is still regarded as 'early onset' in most studies and theories. Contrary to findings in other studies we did not identify a desisting trajectory that first peaked in childhood offending frequency before desisting in adolescence. Still, a non-trivial proportion of boys in the low level trajectory group may have actually offended at a substantial level during childhood while only being arrested once or twice. Not getting arrested for childhood offending may be more likely than not getting arrested for adolescent offending as with age offending behavior is increasingly displayed outside the home (Patterson 1996; Loeber et al. 1998 ).
There may have been several reasons for the limited prognostic value of the offence related and socio-demographic characteristics. First, the limited size of the high reoffending group may have contributed to this. For instance, in line with theories predicting social disadvantage to be related to the level of re-offending in early onset offenders, the prevalence of low SES status was high in both the high level and escalating re-offender trajectory groups. Yet, only the difference with the larger escalating group reached statistical significance. Second, this study only included risk factors readily known to the police. It might be, as Moffitt's typology suggests, that intrinsic risk factors, rather than demographics, are better predictors of prolonged delinquency in early onset arrestees. The high prevalence of domestic problems and Child Welfare Agency involvement in the high risk group found in this study might be interpreted as indicative of such individual difficulties. However, since no childhood measures of individual impairment were included in the current study the causal direction of this association remains unidentified. Finally, the limited predictive value of the measured risk factors may represent the actual limited power of characteristics measured in childhood to predict offending in adolescence. This would be in line with Sampson and Laub's theory stressing the plasticity of development, and thereby the unpredictability of offending careers.
Regardless of the theoretical implications, for daily practice our findings stress the difficulty of predicting who will desist and who will persist based on characteristics generally known to the police. Therefore, future study into this specific high risk, early onset group is warranted. First, to further test the discriminating value of existing developmental theories in identifying different re-offending trajectories within this group, and second, to contribute to providing professionals with reliable tools to help direct their efforts to those youths most in need.
Notwithstanding the limited predictive value of the potential risk factors, the police did react more severely at the initial offence to boys in the high level re-offending group. One could argue that the first police reaction triggers a negative spiral increasing the likelihood of subsequent offending. On the other hand, it is also likely that the reaction of the police is based on other information than the offence itself. For instance, high-risk boys may have more often reacted indifferently or even disrespectfully to the police encounter during prior encounters. In addition, some of the boys or their families may have already been known to the police because of other incidents in the familysomething our co-occurrence analysis seems to supportresulting in more severe follow-up by the police following a first arrest. If this is the case, more detailed study is needed to find out what exactly causes the police to react more severely to children who are at higher risk of re-offending, in an effort to optimize this screening ability.
Finally, all the children in our sample experienced high prevalence rates of non-delinquent detrimental outcomes. Compared to the Dutch population a disproportionate number of youths in our sample-especially those on escalating or high level offending trajectories-were victimized, faced substantial domestic problems, and eventually became known to the Child Welfare Agency. This indicates that early onset offenders face substantial difficulties limiting their chances of healthy development into adolescence. It also stresses the need to focus on children with an early police encounter in order to offer them the appropriate care.
Limitations
Like any dataset, the one used here has limitations that need to be considered. First, the data only pertain to officially registered delinquent acts. While neither official data nor self-reports constitute a true measure of delinquency, selfreport studies have the advantage that they can monitor a wider array of antisocial behavior, including behavior that is less likely to result in a police contact. On the other hand, official data may be more reliable regarding the timing of offences as well as the occurrence of more serious offences. In contrast to conviction records, police records also include less serious offences that do not end up in court. Second, the current study used an aggregated offence measure that did not distinguish between offence types. Different types of offences have been found to be marked by different developmental pathways (Barker et al. 2007) . As a result factors specifically predictive for certain offense types may not have emerged. Third, the follow-up period of the study was relatively short. Future studies should include a longer follow-up period to study childhood onset offending trajectories into adulthood. Last, self-report studies often include information on other characteristics assumed to be associated with persistent delinquency, like psychological and family risk factors. However, this kind of information is unlikely to be available to the police. Therefore, for daily practice, it is important to be able to predict delinquency trajectory outcomes based on information that is readily known to the police.
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